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IN T R O D U C TIO N
The necessity for som e form  o f in ternational co-operation  in m aritim e af­
fairs, including the prov ision  o f  satisfactory w orld-w ide sea charts for navigation, 
developed in the latter ha lf o f  the 19th C entury . A proposal w as eventually  m ade 
at the In ternational M aritim e C onference in W ash ing ton  in  1889 to establish a 
Perm anen t In ternational M aritim e C om m ission, bu t th is did no t reach fruition.
In 1912 the R ussian G overnm ent called delegates to  an  In ternational M ari­
tim e C onference in St. Petersburg w here delegates from  15 nations took  part. 
M any technical m atters w ere discussed and  also the possibility o f  using E speran to  
as an in ternational language o f  navigation, w hilst a fu rther conference w as envi­
saged.
In fact, no fu rth e r conference w as possible until 1919, w hen  the F rench  
and British H ydrographers took the initiative by calling an In ternational H ydro- 
graphic C onference in L ondon to w hich  22 nations sent delegations. A fter pas­
sing a  num ber o f  reso lu tions concerning the standardization o f  chart sym bols and  
related m atters, the  C onference decided to  form  a perm anen t In ternational H ydro- 
graphic Bureau (IHB). French and E nglish w ere to  be the official languages, 
w hilst the  Bureau w ould  becom e an agency o f  the new ly  form ed League o f  
N ations.
A dm iral Sir Jo h n  P a r r y , the  form er U .K . H ydrographer, w as elected as 
the  first President o f  a D irecting C om m ittee o f  three w hich  w as to  establish and
(*) In ternational H ydrograph ic  B ureau, B.P. 345, M C M onaco  (Principality).
run  the Bureau. A dm iral P a r r y  w as instrum ental in accepting the invitation  o f 
the Principality  o f  M onaco because o f  its com parative nearness to the League o f 
N ations at G eneva. F u rtherm ore , M onaco w as easy o f access and its particu lar 
status w as a guarantee o f  neu trality  from  the B ureau’s point o f v iew , and had an 
enhanced reputation  due to the high regard in w hich the Sovereign, His Serene 
H ighness Prince A lbert I, w as held as a scientist. The Prince w as deeply concer­
ned w ith  all p roblem s relating to the sea and took an  active interest in the 
B ureau’s creation and  had generously  proposed that it be established in his ow n 
country  w here he had built the M usée O céanographique in 1910.
T he Bureau to o k  up  its tem p o rary  quarters in M onaco in 1921. In  1929 
Prince Louis II, son o f  Prince A lbert w ho had  died in 1922, laid the foundation 
stone o f  a building on  th e  P o rt to  be specially constructed and to this the Bureau 
m oved in 1931.
B U R E A U  PU BLIC A TIO N S
T he role o f  th e  Bureau w as to propose, and use persuasion to im plem ent, 
hydrographic  standard ization ; also to  acquire new  inform ation and publicise m o­
dern m ethods, thereby  contribu ting  to their developm ent by preventing duplica­
tion o f  technical research.
P rom ulgation  o f  technical and  scientific advances therefore becam e a m ajor 
task for the Bureau and for th is purpose the tw ice-yearly publication  o f the 
H ydrographic R eview  (hereafter referred to as the Review) w as established in 
1923. Special Bureau Publications (hereafter referred to as S .P .’s) w ere also issued 
from  tim e to tim e as necessary to  cover developm ents o f  special interest to 
hydrographers. All publications are in both  English and French:
T hus a  study o f  the pages o f the Review , S .P.’s and the published R eports 
o f  Proceedings o f  the  5-yearly H ydrographic  Conferences in M onaco, w here 
M em ber States p lan fu tu re  policy , can provide researchers w ith  a w ealth  o f  detail 
concerning the advancem ent o f  sea technology in the 20 years betw een the tw o 
w orld  w ars.
H ydrography  in the con tex t o f  the IHB prim arily  concerns the m easurem ent 
o f  the depths o f  the sea and the  delineation o f  the seabed topography  for the 
com pilation  o f m arine  charts.
Inevitably, developm ents in hyd rography  as a sea surveyor know s it are 
closely in term ingled  w ith  those in oceanography, a lthough the practitioners o f  the 
latter science attach quite a different m eaning to the w ord  hydrography.
P erhaps the m ost fundam ental oceanography param eter affecting the sea 
su rveyor is the tide, for its ever-changing height m ust alw ays be taken into 
account w hen  assessing the dep th  o f w ater available to  the navigator.
C om m ander H .D. W a r b u r g , the  Superin tendent o f Tidal W ork  in the Bri­
tish H ydrograph ic  D epartm ent, gave the lead at the F irst In ternational H ydrog ra­
phic C onference w ith  his subm itted  “Rem arks and Suggestions respecting Tidal
Inform ation” which led to several Resolutions. A m ong these was that Tidal 
Datum  should be the same as Chart D atum , and should be a plane so low that 
the tide will not frequently fall below it. Further it was resolved that Hydrogra- 
phers adopt “a universal datum  plan which should be called International Low 
Water, its plane of  reference below mean sea level being determined as follows
-  take half o f  the range between mean low water and mean higher water and 
multiply this half range by 1.5” [1 ].
Nothing was said at the First Conference about tidal analysis by harmonic 
constants, a lthough this method had been increasingly adopted by scientists since 
the beginning o f  the century. However, in the first ever issue of  the Review in 
M arch 1923 [2] the Directing Committee gave the text o f  a Circular Letter which 
had been sent to M em ber States which posed, am ong other questions, whether 
harmonic analysis was applied to tides in their country. Replies to this early 
Circular Letter were published in the Review o f  N ovem ber 1924 [3], and o f  the 
12 M em bers replying only Argentine, China, Canada, Denmark, France, Japan 
and the U.S.A. were using harm onic constants. They were employing a num ber 
o f  different predicting machines am ong which K e l v i n ’s Tide Predictor seems to 
have been the one most widely in use. The United Kingdom does not appear to 
have answered the Circular Letter.
A paper entitled “International Low W ate r” by the D utchm an Rear A dm i­
ral P h a f f , a M em ber of  the Directing Committee, appeared in the Review for
F ig 1. -  R e a r  A d m i r a l  J . M.  P h a f f ,  Pr es i den t  o f  the  Di rect ing  C o m m i t t e e  in 1926.
May 1925 [4], which was followed over a year later by a paper of  the same title 
contributed to the Review in July 1926 [5] by Captain J.L.H. L u y m e s , the Hydro- 
grapher o f  the Netherlands. Largely agreeing with P i i a f f , L u y m f .s concluded 
"International Low W ater is an erroneous conception; it is impossible to establish 
a general hard and fast rule for a level o f  reduction of  soundings which is 
applicable to every system o f  tides". He further continued "although theoretical 
considerations will be o f  great advantage when choosing a level, it is essential to 
establish, if possible, its distance below a fixed plane of  levelling directly from a 
series o f  tide gauge readings made during several years". P h a f f  had come nearer 
to solving the surveyor’s problem in his paper when he had written "During an 
extensive survey the hydrographic surveyor will always have the opportunity  to 
collate a series o f  observations made at a tide gauge during at least one month 
and, by the method o f  approxim ation, these observations will enable him to 
deduce, within certain limits o f  accuracy, the constants o f  the principal cons­
tituents o f  the tide".
The publication of  these tw o  papers had their effect at the 2nd I.H. 
Conference held in M onaco in 1926 when, am ong other Resolutions on tidal 
matters, was one to change the wording o f  Chart Datum, Captain L U YM E S 
proposing that “Chart Datum  should be on a plane so low that the tide will but
F ig 2. -  Ca pt a i n  J . L.H.  L u y m e s ,  R . N1 .  N a v y .  N e t h e r l a n d s '  H y d r o g r a p h e r  1926- 1934 .
seldom fall below  it” , a  w ording w hich has endured to the present tim e [6], All 
references to  an In ternational Chart D atum  w ere dropped.
It w as further resolved at this Conference to encourage the use o f harm onic 
constants by seam en for tide predicting and by hydrographers for determ ining 
C hart D atum . The Bureau w as instructed to  prepare and publish  a volum e 
containing standard  harm onic constants for the w hole w orld  as they becam e 
available from  adm inistrative authorities. The volum e w as to be kept up to  date 
by annual supplem ents.
The actual collection o f  the tidal harm onic constants took  a good deal of 
tim e to arrange. P ro-form a sheets w ere issued to num erous authorities w o rld ­
w ide for com pletion and return to the Bureau. S.P. 26 [7] first m ade its appea­
rance in 193 0  in w hich  w as described how  the constants w ould  be handled using 
the sym bolic denom inations established by  Sir G eorge D a r w in  nearly 50  years 
earlier.
From  1931 o n w ard s S.P. 26 w as frequently republished to give num erical, 
geographical and alphabetical listings o f  the ever-increasing n u m b er o f stations for 
w hich harm onic constan ts w ere becom ing available. By 1939 S.P. 26 w as car­
rying lists o f  harm onic constants for well over 2 000 stations and its com pilation 
had received the approval o f the 1937 I.H. Conference.
In 1975, as a resu lt o f a Resolution at the  1972 C o n fe ren ce [8] this w o rld ­
w ide collection o f  harm onic constants w as transferred  to a com puter-controlled 
data bank operated on  beha lf o f the IHO by the C anadian H ydrographic  Service. 
The data bank catalogue w hich is now  available [9] enables those requiring p rin t­
outs of harm onic constants to  be quickly supplied in respect o f 4 000 stations 
w orld-w ide. So has com e to fruition a m odest beginning m ade by the IHB in 
1926.
O ther Bureau S .P .’s concerning tides published during  the period under 
review  included S.P. 28 [10] and S.P. 28a [11] being a Vocabulary Concerning 
Tides in French, English, G erm an, D utch and  Spanish. S.P. 31 [12] w as a rem ar­
kable General L ist o f  T idal Authorities and  Tidal Records w hich  gave details o f 
tidal stations w orld-w ide and the type o f records available from  each; w hilst for 
the Congress o f  G eodesy and G eophysics held in E dinburgh  in 1936 the Bureau 
prepared charts show ing the location o f the stations listed in S.P. 31 so th a t new 
locations for tidal observations could best be chosen to  augm en t the existing 
records and close the gaps.
S.P. 13 [13] published in 1926 w as a notable repo rt on Tide Predicting  
M achines currently  in use in different parts o f  the w orld  com piled by H enri 
B e n c k e r , a technical assistant in the Bureau. The R eport, w hich  carries a n u m ­
ber of illustrations, begins w ith  a description o f an early m achine developed for 
the British A ssociation for the A dvancem ent o f Science by Sir W illiam  T h o m s o n  
(later Lord K e l v i n ) in 1873. It concludes w ith  a description o f a tide predictor 
only recently presented to the Liverpool Tidal Institute by the Shipow ners o f 
L iverpool and the Tidal Com m ittee o f the British A ssociation.
W ith this m ajor concentration on tides during the 1920’s an d  3 0 ’s it is not 
surprising to  find in the Review  during these years a num ber o f  papers on  tidal 
analysis, curren t m eters and tide gauges, including a seabed gauge, by  such 
w riters as M a r m e r , R u d e , WÜST and others.
The latter years o f  W orld  W ar I saw the tentative use o f un d erw ater sound 
for locating subm arines and this led in the im m ediate post-w ar years to the first 
real developm ents in echo-sounding. By the 1930’s the echo-sounding m achine 
had becom e a  m ajo r tool for both hydrographers and oceanographers.
N um erous papers in the Review  and S .P .’s concerned w ith  the developm ent 
o f echo sounders reflect the im portance o f this revolutionary  equipm ent. The first 
shot w as fired, so to speak, by the H ydrographer o f the U.S. N avy  in the first 
issue o f  the Review  in 1923 [2] w hen he reported briefly on the taking o f  a  line 
o f soundings across the A tlantic from  N ew port to G ibraltar by U.S.S. Stew art. 
The N avy  Sonic D epth  Sounder w as used w hich  m easured the tim e required for 
an em itted sound signal to travel to the seabed and re tu rn  to the ship as an echo. 
Soundings could be taken at m inute intervals b u t neither the acoustic source nor 
the m ethod  o f m easuring the tim e o f  sound travel w ere described.
U nder its Statutes the IHB w as adjured to  collect and publicise inform ation 
on technical developm ents w hich  w o u ld  increase the efficiency o f  sea surveying, 
and echo sounding surely cam e w ith in  th is category. H ow ever, the  D irecting 
C om m ittee did not find at first the collection o f  such details a sim ple m atter, as 
is pointed  out in the In troduction  to S.P. 1 (1923) [14]. “In connection w ith 
m arine invention o f  m ost descriptions it is distinctly noticeable th a t the m ajority  
o f nations are treating such m atters as confidential : this, no doubt, as the result 
o f the W ar in w hich  it w as obviously  essential to keep all new  inventions as 
secret as possible”.
A s tim e w en t on, how ever, things began to open up and S.P. 1 (1923) [14], 
S.P. 3 (1924)[15], S.P. 4 (1925)[16] and S.P. 14 (1926)[17] each gave increasingly 
com plete descriptions and assessm ents o f  the  various new  echo-sounding m achi­
nes as they developed.
F rom  the historical po in t o f  v iew , the early, som ew hat tentative, reports in 
S.P. 1 are w o rth y  o f som e b rief quotations. A report by the F rench  H y d ro g ra­
pher w as the first to appear in S.P. 1, a portion  o f  w hich reads as follow s :
“Professor La n g e v i n ’s m ethod o f sounding at sea by H ertzian w aves is but 
one o f  the new  system s o f  sounding by sound-w aves, the developm ent o f  w hich 
is being closely w atched by  m y Office.
In spite o f  the results obtained by m eans o f  the Langevin appara tus w e are 
o f the op inion tha t this system  is too  com plicated to be taken into general use. 
Besides, w e are certain tha t w e shall succeed in sounding by m eans o f m uch 
m ore sim ple acoustic arrangem ents, having discovered that a light b low  w ith  a 
ham m er on the hull o f  a ship transm its to the w ater sufficient sonorous energy 
to m ake the echo from  the bo ttom  o f the sea audible to a depth  o f  200 m 
(110 fm). The Scientific Research D epartm ent o f  the French N avy is now  engaged 
in the perfection o f  a sounding  apparatus based on this principle.
In greater depths, for the last year, w e have been using an acoustic so u n ­
ding instrum ent devised by an Officer in m y Service, M onsieur M a r t i , w hich 
em ploys the sound m ade by  detonation. In depths up to 1,000 m (545 fm) an 
ord inary  rifle, suitably shortened , is used and is fired straight into the w ater. 
Beyond this depth a small gun o f  37 m /m  bore (3 pr.) firing blank, also straight 
into the w ater, is em ployed. This apparatus was used for the first tim e to  obtain
a section-profile from  M arseilles to Philippeville... W e are  n o w  using this ap p ara ­
tus in one o f  o u r surveys on  the coasts o f  A lgeria; it is easy to  use and gives 
satisfactory results. W e recom m end it for the exploration o f  the depths o f  the 
oceans w hich , up to now , has been a difficult and lengthy m atter by m eans o f 
sounding by w ire”.
Then follows an  interesting report from  the N autical M agazine  (British) o f  
M arch 1923 :
“In a popular lecture delivered recently by M r. J.F . SlRKS, E ngineer, under 
the auspices o f  the N autical Institute and M useum  at R o tterdam , the Behm depth 
indicator w as described. The instrum ent serves to  m easure the depth o f  the sea 
by sound, viz., by observing the difference in tim e betw een  the detonation  o f  a 
sound  signal and the re tu rn  o f  the echo from  the sea bo ttom . The w hole  in stru ­
m ent can be w orked  from  the bridge o f  a vessel and consists o f  a rifle, loaded 
w ith  a de tonato r signal, tw o  m icrophones fitted, below  the  w aterline, to the side 
o f  the ship, and a recorder on the bridge. The rifle is fixed on the side o f  the 
ship above the w aterline, and can be loaded from  the  bridge by a pneum atic 
tube and fired by electric contact. The explosion is received by the p o rt m icro ­
phone, w hich  closes a contact o f  a small m o to r rotating a c ircu lar m irro r m o u n ­
ted on a vertical shaft on the bridge, the m ax im um  angle o f  ro ta tion  o f the 
m irro r being 90 degrees. This m irro r reflects a beam  o f  light to  a scale, divided 
in a scale o f  linear m easures. On the re tu rn  o f  the echo from  the bo ttom , sam e is 
received in the starboard  m icrophone w hich, th rough  an  electric contact, engages 
a pow erfu l brake, instantly  stopping the ro ta tion  o f the m irro r. The actual depth  
can be im m ediately read  o ff  from  the recorder on the bridge by noting the 
position  o f  the beam  o f  light reflected by the m irro r on  the  scale. For great 
depths a pho tographic  recorder has been patented. E xperim en ts are now  being 
carried ou t to  adapt the device for m easuring the height o f  flying m achines above 
the lan d ” .
S.P. 1 concludes w ith  a fuller repo rt from  the U.S. H ydrog rapher on the 
N av y ’s Sonic D epth F inder, w hich w as being investigated by a num ber o f  E u ro ­
pean H ydrographic  Offices. The Bureau had been inform ed th a t the A m erican  
G overnm en t had specially despatched to  A ustralia  the M ilw aukee, one o f  the 
latest Scout C ruisers o f  10,000 tons displacem ent, w ith  a speed o f 35 knots, to 
dem onstrate  the Sonic D epth  Finder to the Delegates o f  the  Second Triennial Pan 
Pacific Science C ongress w hich w as held in M elbourne and Sydney in A ugust 
1 923.
F rom  S.P. 3 o n w ard s the D irecting C om m ittee a ttem pts to describe the 
theory  o f  echo-sounding as well as keeping track o f  developing system s. In S.P. 4 
(1925) an appara tus developed by the  British A dm ira lty  and reported  by 
F.E. Sm i t h  gets its first m ention and description. This appara tus w as destined to  
becom e a highly successful m achine for survey w ork  w hen  m anufactured  and 
m arketed by H enry H ughes & Sons.
By 1926 (S.P. 14) M a r t i  had developed his C on tinuous Sounding R ecorder 
w hich  enabled depths to  be m arked every 3-5 seconds on a con tinuous roll o f 
paper. Before use, th is paper had to be blackened by m eans o f  a petro leum  lam p, 
“its w ick purposely  set to  sm oke abundantly ... It is im p o rtan t to  place the flam e 
in such a w ay that it w ill not set fire to the p ap e r”.
F ig 3. -  F r o m  r ight ,  Ca p t a i n  H. B e n c k e r ,  F r e n c h  N a v y  (Ret),  w h e n  Se cr et a r y  Ge ner a l ,  
w i t h  V ic e - A d m i r a l  J .D.  N a r e s ,  D.S.O. ,  R . N.  (Ret . )  a n d  Re ar  A d m i r a l  C.L.  N i c h o l s .
U . S . N .  (Ret.).
W ith S.P. 33 (1939)(1 8] “A S um m ary  o f  Echo Sounding A ppara tus” , p u ­
blished al the very outbreak o f W orld  W ar II, B e n c k e r  made his second major 
contribution to the publications of  the I H B .  This S.P. is a comprehensive contem ­
porary  report on the state o f  echo-sounding technology at the end o f  a twenty- 
year period which had seen great developments in this field and forms a most 
useful book of reference for students o f  oceanographic history. The chronological 
bibliography consists o f  372 references dating from 1827 to 1 938.
In his Historical Notes in S.P. 33 B e n c k e r  attributes the first proposal to 
utilize the propagation o f  sound for deep sea sounding to Jean-François A r a g o  
in 1807. He follows these early developments through to the expedition o f  the 
G erm an research ship Meteor in the South Atlantic in 1925-27 which he 
considers “the most extensive w ork  ever obtained by the establishment o f  14 
transoceanic profiles comprising more than 67,430 soundings taken at approx im a­
tely 34,000 stations with tw o echo-sounders".
B e n c k e r  lists a num ber o f  major deep-sea sounding expeditions which took 
place in the 1920’s and 1930's including those made in Marion, Carnegie, Wille- 
brord Snelliits, Dana, E m den, Discovery II and others, m any o f which had been 
described in papers contributed to the Review. The num erous soundings obtained 
by these vessels were passed to the IHB, which had been instructed by the 1929 
I.H. Conference [19] to centralize oceanic echo soundings in order to keep up-to- 
date the General Bathymetric C hart o f  the Oceans (GEBCO). This was originally 
compiled and published in its First Edition in 1903 by Prince Albert I o f  Monaco 
and the responsibility for maintaining it was passed to the IHB by the Cabinet 
Scientifique o f  the Prince o f  M onaco after the completion o f  the 2nd Edition in 
1929.
The 5th E dition o f  GEBCO, w hich covers the w orld  on 18 sheets, is 
expected to be com plete by 1982. W hilst the sounding data contributed by 
M em ber States is still centralized in the IHB, the form ation o f  a jo in t IH O /IO C  
G uiding C om m ittee for GEBCO in 1972 has resulted in the participation o f  the 
great m ajority  o f  the w orld 's leading m arine geophysicists and geom orphologists 
in the com pilation  o f  this series o f scientifically orientated  ocean charts. The 
C anadian  H ydrograph ic  Service is prin ting the 5th E dition o f  GEBCO.
Postscript
If there is a place for a hero in this paper, then one is easily found. Stocky, 
ro tund , often untidily  o r exotically dressed, w ith an alert scientific m ind and a 
prickly nature, H enri B e n c k e r , a lieutenant in the French N avy, jo ined the 
Bureau in 1924 as a technical assistant w hen  he was pronounced  m edically unfit 
for sea service. He rem ained at the Bureau for 33 years w here, by  then  p ro m o ­
ted to C aptain, he w as elected Secretary G eneral in 1947. Retiring in 1957 he 
died eight years later. His contribution  to the publications o f  the IHB had been 
outstanding.
D uring W orld  W ar II B e n c k e r  rem ained at the B ureau, together w ith the 
sole D irector, D e V a n s s a y  d e  B l a v o u s , during the occupation  o f  the Principa­
lity o f  M onaco first by the Italian and then by the G erm an  Arm ies.
There  being practically no input by M em ber States, and w ith  his salary 
drastically reduced, B e n c k e r  m ight have taken life easily, but in fact during 
these w ar years he contributed to the Review  (published once a year during this 
period) a series o f  rem arkable papers each o f  w hich required  copious research 
and all o f w hich  are of lasting interest to h istorians concerned w ith  navigation or 
oceanography.
A m ong the m ore notable o f  B e n c k e r ’s w artim e papers published in the 
Review  are the follow ing :
1941 [20]: Historical and Bibliographic Index concerning the developm ent and
im provem ent o f the Com pass (sixty pages com prising a chronological 
list o f  illustrated references from  2 600 B.C. to 1941).
1942 [21] -. M aritim e G eographical Term inology relating to  the various H ydrog ra­
phic Subdivisions o f the G lobe (an early list o f the term inology of 
m aritim e features covering 14 pages).
1943 [22]: Regim en o f  the Sea o r Nautical C om pendium  - being a C hronological
and A nalytical List o f various Tables or Treaties on  N avigation  in ten­
ded to facilitate N autical C om putations and accelerate sh ips’ position 
finding (80 pages o f  References from  640 B.C. to  1942).
1944 [23]: C hronological List o f the M ain M aritim e D iscoveries and  E xplorations
(45 pages o f References from  861 A.D. : Scandinavian Ships m anned 
by N ad d o d ’s m en discover the  Faroe Islands, to 1940 : Echo-soun- 
dings m ade by  U.S.S. Ram apo  in the N orth  Pacific Ocean).
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